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(57) Abstract: 

PROBLEM TO BE SOLVED: To avoid damage to a 
gate oxide film due to the electric field 
concentration on a U-shaped trench shoulder below 
a gate polysilicon wiring. 

SOLUTION: For a vertical power MOSFET an n+ type 
impurity region 15 is formed on the entire surface 
layer of a p-type impurity region 14 at the same 
time when an n+ type source region 10 is formed on 
a base region 9 surface layer. This allows a gate 
oxide film 6 to be formed thicker on the n+ type 
impurity region 15 located just beneath a gate 
polysilicon wiring 17, than that formed on the 
p-type impurity region 14, without increasing the 
process step, thereby avoiding the gate 
short-circuit causing the gate oxide film 6 to be 
damaged due to the electric field concentration on 
the gate oxide film 6 at the trench shoulder of the 



n+ type impurity region 15. 
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1 

ieDE#£r*U LOCOS^ffcllJ; VMfttmfeVtc 

elocos mm- x<omntz-7^-^ y^mitmt , y 

— Fffiffi£#ffiE-f 5tf?y y n v^7-f-^ KSHWt-h 10 

s id is; jas n r ft fc r t * #m b -r 5 

iffy- M^afft^go 

iififE-fe/WglUcii^-C, iiufE ¥^-4 >"nB^<73*S®"C 

ii^Sfife^Ji^t^^^ Htf <fc 5 t-iufES^wu 
i mummmt i^^ntzmm^mm^-^mm t 

[!t*ii 3 1 m&*m#*mmm& pIfm 

r«-<-^«Jslc^SJi{>l^it7t:ft«^pMy-^ffi 

n m^nmmmmmn m^yomi&nmmm^'a&fc 

#mt-r5M*«4iEttwiS&»y- hM^fr^Bo 
[it*3«7] BfrfE^frss^^g^pM-rfes- b* 
w&bi-%m^4mm.<Dmm<?- 50 
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2 

[f«*ii 8 ] mm^mi^mm^Mmm p s-cfcs r t & 
&m b-rzm&m 5 iE«fecote»y- hs***^*. 

[ft*i!9] BufE^ffSS^^^n^xr-feSr ir&r 
[ft*ill 0] ^ffiWK:ir^g[Sii?/^£Sl9|gtf^Ji 

9m wmmb siit, 

U^M?#C> LOCOS ^-ftJI^I^*-f5 t *(C^t-Jl?tW 
LOCOStftI^7^-;VKtMi: Lt^tlS 

^fls^ws^-jirou^is b 9\-mm b iz.m-g.tntm 

Igh 

jf?y i/y => vsi^^y^v^Lru^st^y— h*ffi 
h & y ^ y =3 viBH^r^-r s is t ^^tp$fe»y- h 

MfE*^Jl »U^5!if# £ t tL^Mbto^B 
I n a^|iE»®a?rMt 5 It ?:tt ?» r t 

[ft*^l 1] iufE¥^**fr/0 5 ^^*S«±(-ff^§ 

id*3v^-c. itrtE k ^m^<ommmizMmw-mm&w 
<o Htf i 5 i-mmm9\-m(Du^mmmT^iz-x:- P mv 

m <d u ?pwwt b wie^-ji m b izm * thtzmm^mm^- 
^.m^bmmzpm^nmm^^^. mmmmmn 
w^mmwmtmm p m^mmmm^mmm buie y - 
xmt&bmmz&f&istiz^ b ^Wib-r ^>m^Mi 0 

ttSpl K W vffl^ci: Lt, HtFfE-feyw§|5(^*5V^T, 
n b r C>-<-^ffld*W^B 

it««piy-^w^Mb mm.9\-^mzid^ 

mJlEKl/'i' vtS^W^ffiSicifriE^Jl^trm^lffitf 
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3 

*5««#fltrfB n i!7M*fitt«>«sJi i-awa*** n s 

t5»**i 0fB*W>*6i»y- Ff^>S($St©Si|^ 

ft, 

[0 0 0 1] 

[389! SaWa-Wl y— h®ffi&i*0> 10 

rtgP^lSttfcSSMCMO S F EW I G B T ( I n s u 
lated Gate Bipolar Transi 

s t o r) m^mmy- hm^tommtszxttvmei 

[0 0 0 2] 

Lt©i^ffi©MOS FETtli, F7y^^?I 
— jSee*j-T?fo5 0 rOMOSFETIiftWft** 

ga*(^] iC^J* $ y— h 7° U— tifflMO SFETC 
Jt«ELTn-=.y h-fe/K^ia^a-fk^pJtg-efei?, Steffi 

ikK#i%i<£#gbX'hz>z. tA^htix^^o :omo s 

F E T©f if**©!* ^©f+^^li, 

an****.© u ^mmizjm * y- h «s £ - v 

xy b Itgal^i^- ^i&teiTJ^— 

* ffi* *~nn l r y - ^ £ 30 

ft, *««»TS& Ki^^ffi*^ L 

y = yi±Mi©u?i«*^7 a —a* vwtKM±.\z.m 
sity- h/t?y ~>y ^viaist L-c^^tt, r»y 

mmm&ir l t fo&m-t & # y- y 

i^ictiy— ^mmt^— ^fkxWm,^, roy— ^ 
SSfiy- h®HimMW(c:IS^Sti-?ifcfe{-^- b 40 

- * ««co — ^95— roi^ftiSio fc co y — * / ■? 
y L-CV^*0*s— *W-C*>*. y— hWSS: 

5 0 i(D^i<75»-a-, «rtgl!OLOCOSift^7>f- 
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^«iajt8»rt«R«:«!iJHStrtaB t iw]b#{c locos mit-r 

SirV^^ffiitfSfcSo rco^rS»i#M 5 P8-2 9 8 3 2 
2f£|!B^£ft-C</'>5„ 
[0 0 0 3] 

[$BK#*PftL«fc 5 t-TSlSS] tr5t*#|l¥8-2 
9 8 3 2 2lcH^£;jxT^§±ffi7ji&i-±3i^— V- # 

y i/yayjaiiiy- MlM)St5*'y ->y =>>-^ 

V\ #HB¥8 - 2 9 8 3 2 2 (DUI 1 (b) {C^ftlfcM 

osFETroi^ tK y ->y = yie^ttp§u^^^_h(c 
J£j&£ftfcy- hWbBI-h»=E«**tTVN5*s % 

(4, NMy-x±(-^j&£ftT^?>y- MMt;l««fc Qf« 

- h^y v-y =>^mmr<D^~ hmitm^^com^b 

0>«3t#ft Srlfttti" 5^i^@^ti-So 
[0 0 0 4] 

lMM*M&:-f Zfrtb<D^m] #$8WK:ffiSffll#« 1 IE 
^^BteWl^icDIZ^Sriru LOCOStftl; 

i vmvtfimi£Ltt/u&<Dij^mmbftmn<n-£'i<'& 
&&ywtft\-mmb*mf&Lti¥mfc*fcb, 

#»*^JB©U*SI*i^JII«4:K:i**ixfct|JlgE*Ki: 

b ii t . ^JH^f^HfriB locos ^bt- i t? gait y 
y a yga« t «r=B:« L^^y- hS¥^setc*jv^ 

Sbffig n ®^*E»ffi«SrRtt ~ t ?r#® i "t" 

w** i iattw^y- 

mb^ HtFieiryvg|5^*5V^-C, i1Bh*U-Yyt«©tiB 
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5 

m^mrnm^ mm p m^m^m^^mm (-tfjta v - 
ic j:ttfj, y- s * y y =» veut© y- h mitm* 

X „ mfE.¥&fc*#tfi&M& pIKW vffilgc k , fitflE 10 
(~ * -CK it It n a i MMW t , HU fE*^-JH (75 u 

ifta, y— y y =■ via^T^y- h^HtiKSriii 

-f5-i:*<ii5*«nS^iHfi«>^**V^-g-J;t) 3{g 
g^J¥ < iiSfflMls-e* *369! 5 ff 4 fa*cW 

11 6 iE«<z>ift*y — b i^i*sgii« it** 4 mm^> 

iiIGBTT'$)5rt%#»i:t5. *^KJc#^ft* 

rs 8 ie*©****- h n^awtefcit w** 5 mm<v 

MOSFETffe5rtSr§«i:t5. *mWlc&Z>m 
*JS 9 b M¥^fr^gtt, 5 |E« 

iilGBTTfeSrt^fttS. *^BJiC#5ff* 
*1 0Et©iK»y- hffl¥i*fl3£«©«3t#ifcHu ¥ 50 
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S ft ic -fe 1 -fe /w«5 £ It 9 H tf ^ Jl SIS t tc E# £ tt 3 

icftiMffi k ^JSfBte-fc^«BSr» 0 Htf4WS*JJH* 4: Sr?K 
fiSc-l-SX^i, ->y => v^kRSr^x^jc%0»3»*s ±tf 

O C O S IWkat©»ritHJ: 9 Wffl?t^u^M?**3 

locos ®Hkflt£l&*-r 5> t *}Cl^jlfl|C0 LOCOS 

f*cD*^ji wu^sjf* t k Km^titzmmmm t 

t . *y->y3 vji^ri -y^-yy-' Ltu^iscy- b 
mmky vmitm±K^- Ms^p,i6$*fc 

^♦fift«*Sr**t5l8*tt5 r k *W<f%Lk-tZ> 0 

<75^}S^ n m?F%mmm±izy— v # y -> y = via^T 
m^i.'o 3fflFa*j»<*a»fb-e#a. 3W6Wte««w 

i i K*o*6»y- M^frlfroSI^Sa, 

*3V StflB¥^#:*#:^¥-^fr*«±{-^ $ fl1t=z 

t'y^-i/^ >^M x-fo <o , Huta^ f ^ ^ v ^ 7 ujg ^jgjt^ 
nlh'Kyi^Ht, mJfair/wgptc*3V^-c, :©K 

Si-^iiSniyy— ^fflifiSr^L, Huta^-iigptcdev^ 
t, stria ^mM<ommm^m^mm^ i omts 
z ? imtm^mvij^mmmTi^x P m<7 x-si-mm 
zmfc l s Mia k u-r vffl«cDSffiJi-T?Wfa*^i-ji«u 

kmm^pm^mmmm&Bi&v. mmmMmnm^fm. 

kmmz.Mf&£*i?>z.kZ:¥fW(.k-rz>o ±.m^m^xti 

- h # y is V 3 vBiToy- h»{bBt*r»riti-« r. t 

3i%ugtm<mmmtxz *»w^«5Bi 
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IS K W ^««<0*ffiJlfc:fflfBWBi*SrB< 5 IffltP <t 9 

±fB#a^j:*Ltf, ±iB#afc±^tf, ft^jaou^M 

E&TW- MMtBISrJBfiR-rs ^ t J: 5 ISSrUffc 

mtm^mmmnm^m^^^^^x k> 3 must 

[0 0 0 5] 

^tJCON^-V^/^MMO S FET^oJ:«(7)ilM^I 
ffij&s (10 0) B^ISnlT*fc^n+ £¥9ttti£K 
^«j»4d«y V-^WC^Stbfc^tf^^^-Y^S 5 k 

v-y =i yd>b45y- hmS7^j&£*LTi^ 0 xt° 
ffl* 8 ^ffijf ©U« 3 jz: Jt <9 £ 

l*fcn + Sy— ^flWRl 0 irSrg'A/'ev^o xt^^v' 
-tflsm 5 *ffi<7)U^M3f 3 fc: J: y) ftffi£]ntz:&m&<o¥' 
ffitt**3tttH 3 t^-T i 5 y — 1 0 

4 ^ic^MM Sftfc 3 fc»G> 4 ##Jy — *«* l 
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Kl 1 SrtS;ti\ Wc*c9±fc:y— OfcJztJ^— 

*^»^cD««W*JBt^>fc»^)y — ^^y LT^ 

[0 0 0 6] #cfc^ _^«ffiBfco^TRW1-5o 
^^^/U«5ttir/WAfc#5i^ Kwf>1WBE8 

L T Jl ^ U 3 IE T K * -Cti Vf fc p ffi £ ^ 

3 J:^i4C*ihfc**eRlt^W9 
^M$nfcp®^«»S«l 4 :o P I»« 
ttcl 4 Sgllctlty-xIJg 1 0 iria«Ftci»ttfcn+ 
5 k^A,^^ 0 *3rtffi*5±t*n+ 
M^FM^IfeJcl 5*ffi^"fe:^Ai*ii<^y— MMblK 

6 £r!£tf *WS*4 ftffiUiy — A- KKfkHt 1 

20 i 6_h^n^-b«ffi7^«iS:i-5^ 0 y s^y ^^^r^ffi 

^*^/w«5±tctty— htfV ->y ^VIB^l 7Sr«[ 
«-T5J:5^-t^Afc*a<7>JIBBi(6«:ll*l 1 £rt£it. 3E 

tc^-coii^y— h#y *>y n via^i 7 ^^-—5: ^^s§ 
[0007] ±ia*ric^j:n«r^ *^ii^u^M*3 <^ 

30 ^«»4^«*^fc««^*ffi«^n+ ffl^f*fi*««l 

btMl6ttpS«tt«l 4tC^^ttSy-hSS 
fkJRJ: 0**»-fb^J: 9#?J3ffiF*< fet), n+ S^FM% 
ffittl 5«IST^^ M6YkJ«6^o^— h^niPS 

[0 0 0 8] 2fc^«5g*«feSrH2 (a) - (e) iHl 
Sr#flHLTRW-rSo 5feT. IllSlirMg^7 
m^BTEIH^I2I2 (a) (OTfJ;5^ S«*E^»ft 
40 ffi^^ (10 0) ffi-C^-y ^1— — v^a V^ 7 ^ ^ f^lSes 
{10 0} ®60 n+ 2 _ttd n- IOx 

BMMbftte £9^3 >mtm 5 1 4r51J¥ 6 0 0 0Ag 

m\cM&L. ~t/^m>Akf\-m&B{c&ft£tiz>%]Mm<D 

I51?:7tfy VP 7 7 4 

bfclO»BS*ffi^*«ft&t-±0^y =ViMk]R5 2?r 
SiJ¥ 1000 Agffi-Mt, ^53 >-^{t;Je 51^7 

50 ^^fci/y ^viMfcflts 2^LtpS^x;l^«M 
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[0009] jfcfc:, ^2XSfir(7)XS^T^»fffi 
0£r[2 2 (b) »ili©^7»:, ^ 

Bi-v-y ^y»ftii5 3SrfRiMbffi*-«t 9JJfJ¥5 0 0 A 
SSic^j&u S^^^±ic:^y =^*ftBt5 4^cv 
Dffilcj; 9 IBM 9 0 0 Aitl:*ftStt8, :7^by 

154, IMfclRs 3^j:^t 0 ^^v-^yvg^r^^^^ 

5 5 ikf*^ 9 HtPct 5 ^Jl#J»tflf 56*y V^tK^ 

{10 0} O*0>*KHl*3U:*S<fc 5 

jr^^v^U gg££r0!l;if£. 1. 3 //mta^^x 
y^^^LT?gfiK*tb*o *0*B»5 5 1. 

OCOS8ft^SM5 4fc±5jcE^^a«IRi: It 

tft5J;5ftl«»tttv^5o Sfc, «M5 4B*I 
gWLOCOSiW^^^ t LtM^jl, JBIJP 

r. t {c ± -5 mtttt 5 4 <7)«*^<ffc« 5 4 ii 5 

[0 0 10] ^3Xg(i^coXS^>^T*Ol8fffi 
HSrH2 (c) K*+J:5fc, S2Ig^Tt, »k« 
5 4£^*^ <t LT#JJKffi5 5, 5 6 OrtffiSrIMfciftft 
1 1 4 o < ce«t?«HWt;L"CJKff 7 0 0 OAg^LO 
COSIMJI5 7«r»riti-Si:, #JJW»5 sasu^SSf 

COS BK^JH 5 7 (O^fiSfiiWkJR 5 7 <£>*M££ri« < 

*1IMEI0. 2 — 0. 7|imt45 0 U^M?H3cD 40 
fi®S«*Sftffi^ {10 0} BWLtO-3 0g^)« 
Hl*3T?»j££iX«o ft, pa9x;l/«il3tDS^5ft 

^Jlcou^M?* 3 CTi^5 J: 5 t/^-yElt5o 
KfiJ[5 4*$J:tWMfc8l5 3«r»3iy b^^^ 

(Of!) ^yf«5 8STBW1 0 OAigl^MLT 
LOCOSfftl5 7^X^^LTv/y^yift 

*m«3^aiSJ:9S<. U^St*3tdJ:t)^lltSixfc 
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mm 3 fc^a*4K*4*tfc««tpffi^F«*«*i 4 

Lt^^iifctt 

^ b^<— ^«*SrJB^-4-5o ££>l-. LOCOSSftI 

liy yHty^AL7t b MKBft*«(c:f»14;« 

LT^— **«9*ffiJiK:n + ly^ffitl 0«r»J* 
««i: P Iffi«|t|i 4*ffi»£fl5U:n+ 

1 5 Sr^-t-So i2 (b) Oxt7 

^v^/WJlS btt, *ffifci*3, 4*sjgj«*n^tr^* 
^t^I^SIlt&S n- SI KK ^ffi*8 ir. 
*ffi*9<t, y-7«10h pS«»S«14 
n+ 5 fc**tf^tf^^v'^yva5 

[0011] ifcfc, jB4XattroxS<z>*T«^WfB 

H^E12 (d) f|3Xg^T«. n+ a 

^F«*«*i so^w^J; «9 #MW^«*Sr7^ b y y 

^77>ffeWI/^ b'*^ — ^5 9-C-^^^ 7 L 1 ?^^ 
bm^jfeMJ; 9* 3rt«LOCOSi«5 7*5 it/ 

n+ mPfW^WA l 5 o^gfcfrJ: 9 rt«l<^«l*©iWh: 
J315 8 Sri»*i-sr i*C<t 9^<— **«9 joitfy- * 

««i o<D*ffifcat3<©rtffiSrarffl$^ ^jasi4^» 

)^StLtLOCOSSM5 7Sr:7W-/P Klftll 6 

[0012] #ac N msxfMfircoxgo^T^oBfffi 

12*12 2 (e) IC^X 0 (C N f 4Ig^7f, * 

*i^i3^rtffi^i«(a 9 bmtme^m 

(7)^^I«9±t5 0 0 AgSHML/:!^ n+ 
3!^*E#i««l 5±tctti«j«BMfcfc:J: 9 1 5 0 0ASS 
i^-^«*9JiJ:9 3fflFSilE»<«*S*t5. Sk±<D 
XSSrSfc^bf^drV-Y/uWS^ffiSrCVDffi^J: 9 

* y >" y 3 vjss 6 o -eWBM-So 

[0 0 13] fEV^T. l6ISfi-ra8^Ti(^lr 

O^ffico— a5*5<tV*3<7)7Ky v'y =*^JR6 o^iu 
h»B 7 ^JiIS : l5B(c:j6V^T^- 
Mtt7^f>7^-;v KKf UR l 6 Jil^Br** S XJS& 

z^ttctfyz/}) ^>me o^tty- h^y v-y 

laiftl 7Sr^bfc«, ^X(7)Xa^fifd^t: 0 ^^f>-^ 
5 e - ; e^^ir/wa5A^c4oV^xy-^fig«l 0*BO-§{5 

v-y n^ia^i 7^®co— ut^mm-t^xoKmrnm 

III l^J:W-bi«6l^^^ h«Sr?Kj«L 
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is y = yEi I7i:t-;^ Stt^ «t «9 fl^aiftlcg^ 
tay- h&JREiRl 8Sr^i-5 0 BI^LftV^ V 

[0 0 14] KOiilMiailH -<-^ffi«9*S 

t5^)t\ XS£i#in£^3r. <b&< , y-h* 0 yi/y 

^VlfiffiU 7il[Tt-ffiB"t"Sn+ S!^*B»flH*l 5±(7) 

fc»-&±0*B3fflt{b^J:5 3ffiFe*ff<-C#, n+ M^F 

[0015] jfcfc, i2*HW©Pf-t^VSMOSF 
E T*5 J: -t<OJ(3t*jfeS:BI 4 75 S3 6 &#JH LTfftK 
i-£„ £i\ «*«rttWi-Si:, B4lc*sv^\ 2ili 

¥m&*»x\ &m^m<o^&m^ doo) 

2 2±fcll9!tt*ffi»c:U^3ffil2 3^^CMJtl5 

tmz.^tib(Du^mm2 3Sr&?>Htf*WB»E2 4^y 
i/?m^Mj&£thti=c-\i o $*^^/vm2 5 ^st^lt^ 

6 0 ^fc^^v^/Hi 2 5»5|Zffi*|Rl"t?-fe^SBAt-fe^ 30 
fflASrBtOHtf^jaifUBtKK^Six, i?/H^Ate*^ 

^^rv^/lWf 2 5te^fc°^^>ir/Hl2 5 (D^^il^fc 
9fi»flEpItfc5p-IKWVtl«2 8i:, roK 
W V««2 8MOU«2 3tc£9#«£*bfc 
IW^y- MS2 7^rv^^ ^ LTgBS^W^U^ 40 
I*2 3±9a<RltfcnI'<^fi«2 9i:, ^— * 
ffi«2 9 C0*ffigtCU>?^ h^^ — >Sr-r^^ ir-f-S fc 
MS2 7^rSEi^^^^i LT-<-^ 
ffl*2 9 «r— ^LTKttfcp+ iy-^i*3 0 <b «r 
-^A/T^So *W$L2 9 »Cf±*BBJifcUv?^ h 

2 9a$r^t*V^5o ^tf^v'-Y/VJi 2 5»Ut 

tc^-r ct 5 tc N y-^ffi« 3 o tt^frasi»H**-e*) 

9. lo, )Jf*^— 3M^»«Ufc^*<OI»4*»K 50 
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— ^^g«2 9tt4 5MMy — *fR«3 0 a ffl^ips^y — 
^H / <^f«2 9bt*>5. -nib 0 ^^rv'^yl/Jl 2 5 
Xi^f^y- Mg2 7Sr*«i-*J: 5teJilBlft|Klt3 1 

3 2 SrKttTV^So y— ^1®3 2ii^rCO^g|5^r^ 

[0016] ^mimi-ov^t^-r^o 

* is ^ /I'M 2 5&±;\sAkj±m<D Y\s4is t mML2 8 ^ N 
-<D KK^S«2 8*ffiJitt:*W9*2 4 2rJ&9Ht£>J; 

f«3 3i:, I(DnI^x;l/ii3 3l^U^S«2 3 

ttvmM2 4tftiftfcwi^RiH-^**2 9 fcra 

l*^JK^StLfcnS^««««3 4 4:S:^"ev^5o * 
fc, niWW83 4Cij;Sffill:n+ i^y^^ f 
2 9 a £f!T|fl#{;ii&tt^n+ 3 4 

a^T^5 0 U*i»2 3rtffij3J:t;n+ m?ffflM 
WML3 4 a*Bfc-feyHB5Ai:#ii<D^— h»fcR2 6£ 

RttS£#lc:* *wg*2 4rtB^^-f — /^KSHt*3 6 
SrR«\ rcoy- hRMb;jR2 6*5±^-<-^K^t;Bi 

2 6_bcij:y- h®ffi2 7 ^«^-r6^ 0 y v-y ^^^^ 

h^y ixy nyjfl»3 7SrRH"CV^S 0 ^ 

t^^i/t^i2 sxtdf^y- h^°y isv =r^ia^3 7 

±5*--fe^At#ii^JilBiie»§l3 1^15 
it. M^*co±fc^— =ivei*3 7 i^-— ^ 

[0 0 17] ±E*^fc±ix^ *^MlOU^M?t2 3 
£#WB«2 4^i***LfctB*<z>*B*K:n+ 

«3 4a^ttTV^O-C\ n+ i^«ffi«3 4a$ 
S^y- h^b«2 6finM^FM^ffl*3 4\Z.mj&£tl 
5^- h»<bKJ: Oltaifc^ciJ: 9#9 3«Jf < n 

+ S[^«»««3 4 a httfbK2 6- 

SfeSMSfir 0JB<fc9 , y— hi/a— hfc^ft<ft5 0 

[0 0 18] ft^«a*j5fe*rH5 (a)-(e) iB4 

^flau-cRw-r*. 5feT, ^lxfii^-oxg^^T 

(100) B-e^-y ^.-^—-^a is-7j y h^gi 
{100} P + m^mfc&tR 2 2 X(C p- m<D 

tf»*ftjSfefc <t «9 y 3 ^EkffcJR 7 1 SrlRJ? 6 0 0 0 A 
a*fc»rilL, */P«Ai:^JBSI$BfcK»**tS«lfflJi 

«7 i£:7* by y^77^^<ttj«r)x5/ h^y^ 

aufc4^«*Bte«(WkjfeteJ:D^y = ^St-fbBt 7 2 
£Tjg|jiL 1 0 0 0 AgSCM v^fb^ 7 1 * 
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B U: n ^ ^HiSSfc 3 3 ^tf^t'^^-r/lWi 2 5a 

[0 0 19] ftt^ H 2 XS^r.^XSO^T^^Klf® 
m&m5 (b) tc*i-<k5K:. SlllOxTi^ ^ 
t7^;/^^l2 5 a$MftIS:fB^L, r.<7} 
y 3 vSMfcJK 7 3 SriSftffildJ; 9 RV 5 0 0 
AflS{:ML, SEK-t^-tf-S/'y ^yiftfl| 7 4 £rC 

MI7 4. »-fbJK7 3^oJ:t/^t: 0 ^^^-Y/vJl^^^^- 

*7 5^flcS:Bl«9ffltf ±5i-^jaU3Mi«7 
tC^^tbfc^tf^^riX^/VJi2 5 b SrJgfifc-fSo - - 

A, #MB^»*8B^K4>*ix5o Inffli* 7 5 tefl!«ffi 
O^SEtf* {10 0} fflfc*tL0~3 Oft<75<BHrtl-ft 

tel. »ffc;Bt7 3f±«Xe 

"CcO LOCOS ^W#<7^fcBI 74IU 

aiE«[fctt5<t LTV^o iftl7 4 

ttft Ig-CO LOCOS ^ ^ t LTM^ 

jx, KJ?^VN(l5^^fll7 4 &#|cJ:Si*;*SrfiJ* 
i~ -5 i: IH Hf WtWglW ft fc * * < ft £ # , ffi JcBI 

J¥ri*$*V ^ r. i: i£ «fc 5 7 4 (Dmm^mtWk 74« 

*36Sa9tfe*t«*^XSJi^*^ s »^-t"5^^ X 30 

LTV^ C 

[0020] #:(c N ^3XSter<DXg<^T^»rB 
B<rH5 (c) fc«i-J;5fc:* l2Ig^Tf, Sffctt 
7 4^^tltW7 5, 7 6(DrtI^i« 

1 1 4 0 ( CSft"C!RBMbLTJKflP7 0 0 OAIMS^LO 
COS MftJi 7 7 SrJgfifc-T 5 i , WW® 7 5 #U*S!« 

2 3, fl*jg?0JWflf 7 6j&S#WBi*2 AKLT&KSB&ZtlZ* 

locos Mftis 7 7 (D^mum^m^m 7 7 

tt*^tt»jE«0. 2-0. 7jum<tft£ 0 U^Mffi 
2 3 ^fiaSgBfiaSABri* {10 0} Bid*t LTO-30 

#j&M^WB<BU^SB*2 3BTI-*5<t5l^^-yE 
«-r^5o iftS7 4*JJ:tfflMUi7 31:^x5/ 

A^fc»^>y ^IMblRr 8SrHi¥l 0 0A8«t» 
rictti, LOCOSHftl7 7^^(cLt^y^ 

y«7 8 5r^LT^*^fctey y^^ty^J; 

«raitU^I«2 3^J<J:9a<, U^M?*2 50 
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6t*^MJI^U*I*2 3 £:^J1?«2 4fcH**ixfc 
i*:nl^««3 4«t§c ^O^ n ^^b 

temLT-<-^fI«2 9*B«Ul**;»t5n+ §J:n><^ 
^ 9 a «t^«Cn!ffl«|« 

3 4 n+ m^mmWSL 3 4a SrJBfifci-So $ 

LOCOS iftg 7 7 ^ ^ |C f ^ i 
*««2 9±^r^^- h y y^77>fSW^ 

El 5 (b) (Oxt7^rv't^i2 5b(l 2 
3, 2 4^^$tb^fc°^^iX^/^S^ : &J*aJi"CfcS P 

3 4te-^O^ffijl{Cn+ S^*MMB«3 4 aSr^Az-CVN 

[0 0 2 1 ] ^4X^te^C0XSO^T^C0ia : ffi 
HSrH5 (d) l^*i-J:5^ S3Ig^Tf, n+ §[ 
^F««ffi*3 4 a^if>*»»J:0*MBI<o*J«*r7* h y 
y^7 7^STOW^ h/^ — >-7 9t*v^^ L^7^ 
5/ h^^jfefCj; 9f#2 3rt(OLOCOSt«7 7*5 
£t>*n + 3!^#B4MB«3 4 a CO^^^J: Drtfl!|£>«« 

mm 2 4|cM^tltLOCOSifkf7 J — /V 

Kiwtii3 6 1 trat; 

[0 0 2 2] Rfcl, »5lSfir<DIg^TiO|lfS 

El^ias ( e) {d^-TJ; f4Ig^Tf, ;* 
fijf*2 9. y-^S«3 0*5j:^n+ «3 4 

a (D*B^#2 3 ©rtBWIHMtifcfc: ± 9 hRftflt 
2 6 Sr^Efci- 5 0 bK'fkJR 2 6 (DllJJte, ^Jx.tf, 

12 3 (^F^BCO^— 2 9 ±T? 5 0 0 ASg^M 

Lfc^ N n+ I!7ffi4feff4fi3 4 a±l:mgMftia 
9 1 5 0 0AgSt^«B«2 9XJ: 9 3f^aSi¥< 
J&&£tLZ>o ^±<DT.m&&fz^¥?*i/*Y^m2 5(D 

mm&cvDmcxvtfv ^y ^^bis ot*sit§ 0 

[0 0 2 3] IV^T, ^6Xmter(7)X@O^T^^IiT 

o*ffico— *R*5±tFi»2 3W°yyy ^yg8 oSrau 

^h«2 7^f)7>r KiMbBt 3 6 ±\cffi ^* s 
*S/-Y/VJ12 5©*ffiS:CVDfefcJ:9»IBj|ft|»Bt3 1 
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h*°y iyy 3^e»3 7*b<o— tttsWBm-rs ± 
tctev^ry- h*°y v-y 3 va^3 7^t--; s^s&fc 

id<t 9 ««ttfc«Hfti-« h&KBB» 3 8 ^Mt 
BH*i"5fc*£>y— *^°y h&JMBilft3 8j&> 

s*{cn+ m-<— *»«2 9 a 5 ^ # mm?. n 

a^F«*«*3 4*BI4BKn+ S**M6«*3 4 a 

y^y^ vEjft 3 7 BTi-ffitts n+ ^j^ffi* 3 

4 a±CD^- MMfc«2 6«f^ni«««3 4 
n + S^*fi««*3 4 a ^»W|FBT^^- MMUK 

[0 0 2 5] ±E»l*5<tWai2||Jf60i|*c:*5V^, ^ t° 

^*^^/i^**ffi(^5pffifl«j*«SSSria3*3j:t5H6 ic* 

illSpltfcottiv^ IGB 
[0 0 2 6] 

j»T<^y— MMtffltSrn+ S^«*««±i^t5r 
£fc:J:9 n + fi**M6^S*v^#^J:5 3ffiFSftff< 
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[H 1 ] *^W<30^ 1 **«tfcS»1^17-MO S 

FET^KSBBrffiHo 

[@2] [SI 1 [^fli/^-MO S F ETCO^^tX 

[ia 3 ] eh {^-tmsi^v— MO S FET^U^l 
ya 

[14] **KO*2*«|«y"C*>5*KS^I7— MOS 
FET^Siia 
[HI 5] i 5 (C/TttS/^-MO S F E T(7)85gl 

[16] 85 fC^-ri$Sy^!7— MO S FET(7)U?I 
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